CONClUsION We found that intubation success was more than 85% with all indirect laryngoscopes compared to 69% for the Macintosh laryngoscope. Both C-MAC and Pentax AWS achieved faster intubation times compared to the Macintosh laryngoscope and Bonfils intubation fibrescope for both airway scenarios. Skilled anaesthetists were 33% faster than novices when intubating a difficult airway using Pentax AWS.
INTRODUCTION
Securing the airway with an endotracheal tube has its potential advantages, as it offers protection against aspiration and in the application of assisted or controlled mechanical ventilation as well as positive end expiratory pressure.
(1) Direct laryngoscopy using the Macintosh laryngoscope is considered the gold standard for intubation. However, conventional direct laryngoscopy is a difficult skill to acquire and proficiency deteriorates over time if not practised regularly. This issue is compounded by the fact that poorly performed intubation attempts can result in morbidity and mortality either due to direct airway trauma or as a result of the systemic effects of hypoxia. 
The Pentax Airway Scope ® (AWS; Pentax Corporation, Tokyo, Japan) is a handheld rigid video laryngoscope that has a charge-coupled device imaging and light-emitting diode light attached to the tip of its blade. A side channel is incorporated for loading the tracheal tube. Intubation is thus possible by viewing a 2.4-inch liquid crystal display (LCD) monitor, without the need to align the oral, pharyngeal and laryngeal axes. particularly for difficult airways. We hypothesised that: (a) the time required for intubation, overall success rates and ease of intubation with indirect laryngoscopes would be better than with the Macintosh laryngoscope; and (b) novices may achieve higher success rates and intubate faster using indirect laryngoscopes.
MeThODs
In a cross-sectional observational study, 13 novices and 13 skilled anaesthetists were recruited.
Using an indirect laryngoscope requires new skills not traditionally taught in the anaesthesia curriculum, such as eyehand-brain coordination. A novel study provided some evidence that surgeons who played video games performed better at laparoscopic surgery than those who did not. (6) 
This was a cross-sectional observational study sponsored by a peer-reviewed enabling grant from Alexandra Health Private 
According to a similarly designed study by Lim et al, the average time to intubation for a difficult airway was 70.5 s with the Macintosh laryngoscope. (8) The investigators estimated that a sample size of 13 participants per group would be adequate to provide 80% power and show a difference of 15% in the primary outcome of time to intubation. The data for time to intubation were compared using one-way analysis of variance (ANOVA) and post-hoc Bonferroni tests. The data for success of endotracheal intubation were analysed using chi-square test. A p-value < 0.05 was considered to be statistically significant. The data for ease of intubation were analysed using the Friedman and posthoc Wilcoxon signed-rank tests, with the Bonferroni adjustment, which resulted in the significance level being set at p < 0.008. 
ResUlTs
The demographic data of the study participants are presented in Table I . There were more men among the skilled anaesthetists, but fewer participants in this group had skills such as playing musical The mean time to intubation with Pentax AWS was found to be significantly faster for skilled anaesthetists (22.3 ± 12.7 s) when compared to the novice medical officers (33.1 ± 13.5 s)
in the difficult airway scenario (p = 0.047). No other differences were observed between novice medical officers and skilled anaesthetists for the other airway devices or scenarios (Table II) .
There was no significant difference with regard to the success rates of intubation between novice medical officers and skilled anaesthetists (Table III) . Both medical officers and skilled anaesthetists had more than 85% success rate for intubation using the indirect laryngoscopes in both the normal and difficult airway scenarios. Success rate for the difficult airway scenario using the Macintosh laryngoscope was only 69% for both groups of anaesthetists.
Data on the ease of intubation for both normal and difficult airway scenarios for the different airway devices are shown in Table IV . There was a statistically significant difference in the ease of intubation depending on which airway device was used 
DIsCUssION
Comparing among the four airway devices, both C-MAC and Pentax AWS achieved faster intubation times than the Macintosh laryngoscope and Bonfils intubation fibrescope in both airway scenarios. The skilled anaesthetists needed a shorter time for intubation when using Pentax AWS in the difficult airway scenario compared to novice medical officers. The success rates of intubation for both groups of anaesthetists when using an indirect laryngoscope were more than 85% in all airway scenarios. However, the success rate was only 69% when using the Macintosh laryngoscope in a difficult airway scenario.
Participants also graded ease of intubation more favourably when using the three indirect laryngoscopes than with the Pentax AWS was a superior airway device for difficult intubation by inexperienced personnel in a manikin-simulated scenario.
Malik et al also concurred that Pentax AWS provided novices with better intubation conditions, resulting in greater success rates than the Macintosh laryngoscope. (3) Our data support the findings that mean intubation times were shorter for Pentax AWS and C-MAC in any given airway scenario compared to the Macintosh laryngoscope, as the success rate of intubation in the difficult airway scenario was more than 85% even for novice medical officers when using an indirect laryngoscope. Indirect laryngoscopes facilitated the ease of intubation and obtained more favourable subjective scores from the participants. 
30 physicians who were untrained in the use of rigid fibrescopes took 20-25 s to intubate a SimMan airway manikin simulating two difficult airway scenarios with the 'tongue oedema' and 'decreased cervical range of motion with jaw trismus' modes.
In our study, however, medical officers required a mean time of 68.1 ± 67.0 s while skilled anaesthetists needed a mean time of 53.2 ± 40.8 s to intubate a simulated difficult airway using the Bonfils intubation fibrescope. The reasons for a longer time for intubation in our study might include the use of a different airway manikin as well as the use of the 'swollen tongue' and 'jaw trismus' modes concurrently, possibly resulting in a more difficult airway.
Interestingly, Halligan and Charters, who studied the learning curve of the Bonfils intubation fibrescope, showed that a novice would take a longer time to intubate a patient using the Bonfils intubation fibrescope. (10) The results of this study suggested that an anaesthetist would become proficient only after 20-25 intubations.
It is therefore likely that the Bonfils intubation fibrescope may have a steeper learning curve compared to the other indirect laryngoscopes.
When results were compared between skilled and novice anaesthetists, significantly shorter intubating times in the difficult airway scenario with Pentax AWS were only seen for skilled
anaesthetists. There was also no significant difference when the success rates were compared between the two groups of anaesthetists. A cut-off of three years of experience was chosen in our study, as this is the transition period in which a novice medical officer becomes a specialist anaesthetist. In contrast to our study, which involved medical officers with prior experience in intubation, some other airway studies involving manikins have recruited medical students as novices. (3, 9) Our selection criteria might have contributed to the lack of difference observed between the intubation times and success rates of the two groups of anaesthetists.
In our study, we hypothesised that novices may have a higher success rate and intubate faster using indirect laryngoscopes, especially the Bonfils intubation fibrescope where the intubation technique is significantly different from conventional direct laryngoscopy. We postulated that this could be due to greater exposure to video games and musical instruments, leading to 
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